Introduction
============

Upper gastrointestinal bleeding (UGIB) is a life-threatening event with an overall incidence of 50 to 172 per 100,000 people leading a mortality rate of 2%--15% and a rebleeding rate of 10%--30%.[@b1-ceg-9-337],[@b2-ceg-9-337] Thus, proper management of this event with the purpose of lowering adverse consequences is clinically vital specially in UGIB based on higher mortality than lower gastrointestinal bleeding (GIB).[@b3-ceg-9-337] Maintaining the hemodynamic stability is the first main approach to prevent adverse consequences in UGIB patients. Then diagnostic endoscopy and if needed intervention must be performed.[@b4-ceg-9-337] The prognosis of UGIB ranges from mild self-limited symptoms to severe hemodynamic instability needs emergent resuscitation and also even leads to death.[@b5-ceg-9-337] Moreover, urgent proper triage of the patients in emergency departments and also risk stratification according to risk scoring systems can help to identify patients for urgent diagnostic and therapeutic procedures such as endoscopy.[@b6-ceg-9-337]

Various risk scoring systems have been recently developed to categorize patients with UGIB to high-risk and low-risk subgroups. The two commonly used scoring systems include the full Rockall scoring (RS) system (with preendoscopic and endoscopic components which predict mortality) and the Glasgow-Blatchford scoring (GBS) system (with basic clinical and laboratory data and it assesses low-risk GIB that does not require intervention).[@b7-ceg-9-337],[@b8-ceg-9-337] In fact, these two systems are now recommended in the present guidelines to predict the needs for proper clinical interventions in patients with UGIB. However, the use of these scoring systems may be confounded by some subjective parameters opening potential interpretation.[@b9-ceg-9-337] GBS system can predict outcomes of patients with UGIB based on subjective signs of UGIB such as syncope and melena, while the full RS system may use endoscopic criteria.[@b10-ceg-9-337] Pulse rate, systolic blood pressure, blood urea nitrogen, hemoglobin, presentation of melena, hepatic disease, and cardiac failure are considered in GBS system. A score of 0 identifies low-risk patients who might be suitable for outpatient management, while scores of 6 or more are associated with a \>50% risk of needing an intervention.[@b6-ceg-9-337] Patient's age, systolic blood pressure, pulse rate, presence of comorbid diseases, endoscopic finding as diagnosis, and stigmata of recent bleeding are considered in full RS system. Summing up the different levels of a point grading system assigned to each of the components yields a subject's risk score bounded on a scale of 0 to 11, with 11 representing the highest risk.[@b11-ceg-9-337] Therefore, the prognostic value of these tools may be affected by various eliminative factors. The present study aimed to assess how full RS and GBS systems can predict clinical outcomes of patients' UGIB.

Methods
=======

Two hundred patients with the age of \>18 years who presented with obvious symptoms of UGIB including hematemesis (fresh blood or coffee-ground emesis), or melena in the emergency department of Rasoul Akram Hospital, enrolled in the study with written informed consent. This study was approved by the Ethics Committee of Iran University of Medical Sciences and observed the Declaration of Helsinki. Diagnostic endoscopy was performed for all assigned patients on admission day or during the hospital stay. Known-case of variceal bleeding patients and UGIB patients who received any treatment before admission were excluded. Demographic information, vital signs, physical exam findings, laboratory values, history of comorbid disease (e.g., renal, liver, cardiac, pulmonary disease, and cancer), and anticoagulant and/or antiplatelet drug users were recorded on admission. Endoscopic findings, rebleeding, need for endoscopic and/or surgical intervention, blood transfusion, and intensive care unit (ICU) admission were also recorded. In addition, we followed the cases for records of rebleeding and 1-month mortality.

Full RS and GBS systems were calculated for each patient. Pulse rate, systolic blood pressure, blood urea nitrogen, hemoglobin, presentation of melena, hepatic disease, and cardiac failure were recorded as variables of GBS system. Patient's age, systolic blood pressure, pulse rate, presence of comorbid diseases, and endoscopic findings (diagnosis and stigmata of recent bleeding) were recorded as variables of full RS system.

Results were presented as mean ± standard deviation for quantitative parameters. Categorical variables were compared using chi-square test or Fisher's exact test when more than 20% of cells with expected count of \<5 were observed. Independent sample *t*-test was also used to compare the mean values of continuous independent variables between two groups. A receiver operating characteristic (ROC) curve was used to identify the best cutoff point in order to maximize the sensitivity and specificity of the two scoring systems to predict clinical outcomes (mortality, rebleeding, need for endoscopic intervention, blood transfusion, and ICU admission) of patients with UGIB. We used SPSS (SPSS Inc., Chicago, IL, USA) for statistical analysis. *P*-values of 0.05 or less were considered statistically significant.

Results
=======

From 200 patients, 18 patients were excluded due to failure in their 1-month follow-up. Thus the data of 182 patients were analyzed ([Figure 1](#f1-ceg-9-337){ref-type="fig"}). The baseline demographic, clinical, and laboratory data, endoscopic findings, and clinical outcomes are shown in [Tables 1](#t1-ceg-9-337){ref-type="table"}[](#t2-ceg-9-337){ref-type="table"}--[3](#t3-ceg-9-337){ref-type="table"}. Also, specificity and sensitivity of the two scoring systems in predicting clinical outcomes are shown in [Table 4](#t4-ceg-9-337){ref-type="table"}.

The mean full RS was 3.85±1.55 and the mean GBS was 5.96±3.60. The most and the least frequent full RS scores were 4 (29.5%) and 0 (0.5%), respectively. The mean full RS score was significantly higher in nonsurvived patients in comparison with survived ones (4.52±1.66 versus 3.77±1.52, *P*=0.047). However, there is no significant difference between mean of GBS in nonsurvived and survived cases (7.14±3.39 versus 5.82±3.61, *P*=0.100). Also, the mean GBS was significantly higher in those who were admitted to ICU than those who were not (8.83±2.49 versus 5.56±3.55, *P*\<0.001), whereas this was not true for full RS (4.04±1.71 versus 3.82±1.53, *P*=0.556). The mean GBS was significantly higher in the patients with rebleeding than other cases (8.41±1.66 versus 5.73±3.65, *P*\<0.001) but regarding full RS, this was not significant (3.88±1.79 versus 3.85±1.53, *P*=0.992). Similarly, the mean GBS was significantly higher in the patients who were needing transfusion than the other cases (8.66±2.14 versus 5.44±3.59, *P*\<0.001), while this was not significant in full RS (3.91±1.67 versus 3.84±1.53, *P*=0.930).

According to ROC curve analysis, the value of full RS to predict 1-month mortality was higher compared to the GBS system with area under the curve (AUC): 0.648 (*P*=0.026) versus 0.582 (*P*=0.217) ([Figure 2](#f2-ceg-9-337){ref-type="fig"}).

As shown in [Figure 3](#f3-ceg-9-337){ref-type="fig"}, the value of GBS was higher than full RS in predicting ICU admission with AUC: 0.648 (*P*=0.026) versus 0.582 (*P*=0.217). The GBS system was also more valuable to predict the risk of rebleeding than the full RS with AUC: 0.722 (*P*=0.002) versus 0.520 (*P*=0.789) ([Figure 4](#f4-ceg-9-337){ref-type="fig"}). Similarly, the GBS system was more valuable to predict those requiring transfusion compared to the full RS with AUC: 0.757 (*P*=0.001) versus 0.528 (*P*=0.620) ([Figure 5](#f5-ceg-9-337){ref-type="fig"}). The GBS system was more valuable to predict those requiring endoscopic intervention compared to the full RS with AUC: 0.771 (*P*\<0.001) versus 0.650 (*P*=0.008) ([Figure 6](#f6-ceg-9-337){ref-type="fig"}).

Discussion
==========

The present study attempted to assess and compare the value of two common applicable risk scoring systems including the full RS and the GBS systems to predict outcomes of patients with UGIB. The outcomes of UGIB were categorized as 1-month mortality, rebleeding, need for blood transfusion, endoscopic intervention, and ICU admission. Reviewing the literature achieved conflicting results as well as a variety of cutoff points for the two scoring system to predict clinical outcomes of UGIB. Bozkurt et al showed that the GBS score's sensitivity for predicting rebleeding and need for endoscopic therapy was greater than those of other scoring systems, similar to our study. Also, they showed high sensitivity of two systems for predicting transfusion need, against our study.[@b12-ceg-9-337] Both GBS and full RS systems were assessed in UGIB patients in Vietnam with similar results to predict clinical intervention need. None of them effectively excluded the need for endoscopic intervention.[@b13-ceg-9-337] More interestingly, Yang et al in 2016 showed that the GBS was similar to the full RS in predicting the need for hospital-based intervention.[@b14-ceg-9-337] In predicting mortality, the full RS was superior to the GBS that is same as our study. In terms of predicting rebleeding, the full RS system was superior to the GBS system, which is not the same as our study. As shown by Aquarius et al, the GBS system had the optimal combination of sensitivity (99.4%) and specificity (42.4%) at a cutoff value of up to 2 as the best determinative point for mortality prediction.[@b15-ceg-9-337] Lee et al found that the full RS system was more accurate than the GBS system for predicting mortality, same as our study. However, neither the full RS system nor the GBS system could accurately predict rebleeding.[@b16-ceg-9-337] Bryant et al showed that GBS and post endoscopy full RS scores were superior to preendoscopy full RS scores in predicting the need for endoscopic therapy and also rebleeding, however, the GBS was superior to full RS scores in predicting the need for blood transfusion.[@b17-ceg-9-337] Similar to our study, Chandra et al showed that the prognostic accuracy of GBS and post endoscopy full RS was similarly high, but the specificity of both scores was suboptimal at all potential decision thresholds.[@b18-ceg-9-337] Almost all similar studies could confirm high sensitivity but low specificity of two scoring systems to predict clinical outcome of UGIB. The GBS appears more accurate at identifying patients with low risk of requiring intervention or death than full RS score and therefore may be more accurate for use in clinical practice, allowing outpatient management in low-risk patients. However, there has been some debate as to the optimal GBS cutoff score for safely identifying this low-risk group. Many guidelines suggest that patients with a GBS of 0 can be safely managed as outpatients, but more recent studies have suggested that this threshold could potentially be safely increased to ≤1.[@b19-ceg-9-337] In fact, systematically reviewed the literature may not achieve a global agreement to introduce a unique threshold for this scoring system to predict the outcome of UGIB. Although, the full RS remains important for risk assessment following endoscopy particularly as it includes the endoscopic diagnosis, introducing a unique cutoff threshold for this system could not be achieved yet.[@b20-ceg-9-337] Clinical outcome predictions of the present study and other similar studies are shown in [Table 5](#t5-ceg-9-337){ref-type="table"}.

Limitations
===========

Our study had some limitations. At the first stage of the study, six gastroenterologists performed 200 endoscopies. Thus, this procedure was not performed by only one gastroenterologist and this may have affected the full RS estimation. The other was failure to follow-up 1-month mortality rate and rebleeding detection in 18 cases (9%). Furthermore, it should be considered that GBS is more used for low-risk UGIB whereas full RS is more used for predicting mortality. However they were excluded from the study.

Conclusion
==========

In conclusion, the full RS system seems to be better in 1-month mortality prediction. Furthermore, GBS system is better in predicting rebleeding, the need for ICU admission, blood transfusion, and endoscopic intervention in emergency departments. The cutoff points were considered for each system yielding high sensitivity but low specificity to predict these outcomes. More studies are needed to find an ultimate cutoff point for risk assessment of patients with UGIB.
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![Flowchart shows the process of enrolling cases.](ceg-9-337Fig1){#f1-ceg-9-337}

![The area under the ROC curve to determine the value of full RS (0.648, cutoff =3.5, sensitivity: 71.4% and specificity: 43.6%) and GBS (0.582, cutoff =6.5, sensitivity: 5%, and specificity: 44%) for predicting 1-month mortality.\
**Abbreviations:** GBS, Glasgow-Blatchford score; ROC, receiver operating characteristic; RS, Rockall score systems.](ceg-9-337Fig2){#f2-ceg-9-337}

![The area under the ROC curve to determine the value of GBS (0.745, cutoff =6.5, Sensitivity: 87.5%, specificity: 48.9%) and full RS (0.582 cutoff =2.5, sensitivity: 62.5%, specificity: 54.9%) for predicting ICU admission.\
**Abbreviations:** ICU, intensive care unit; GBS, Glasgow-Blatchford score; ROC, receiver operating characteristic; RS, Rockall score systems.](ceg-9-337Fig3){#f3-ceg-9-337}

![The area under the ROC curve to determine the value of GBS (0.72, cutoff =6.5, sensitivity: 88.2%, specificity: 47.5%) and full RS (0.520, cutoff =2.5, sensitivity: 70%, specificity: 54.9%) for predicting rebleeding.\
**Abbreviations:** GBS, Glasgow-Blatchford score; ROC, receiver operating characteristic; RS, Rockall score systems.](ceg-9-337Fig4){#f4-ceg-9-337}

![The area under the ROC curve to determine the value of GBS (0.757, cutoff =6.5, sensitivity: 93.8%, specificity: 51.8%) and full RS (0.528, cutoff =2.5, sensitivity: 71.8%, specificity: 51.8%) for predicting need for transfusion.\
**Abbreviations:** GBS, Glasgow-Blatchford score; ROC, receiver operating characteristic; RS, Rockall score systems.](ceg-9-337Fig5){#f5-ceg-9-337}

![The area under the ROC curve to determine the value of GBS (0.771, cutoff =6.5, sensitivity: 82.4%, specificity: 49.1%) and full RS (0.650, cutoff =2.5, sensitivity: 77.8%, specificity: 53.1%) for predicting need for endoscopic intervention.\
**Abbreviations:** GBS, Glasgow Blatchford score; ROC, receiver operating characteristic; RS, Rockall score systems.](ceg-9-337Fig6){#f6-ceg-9-337}

###### 

Baseline demographic, clinical, and laboratory data of the cases

  Item                            N (%)
  ------------------------------- --------------
  Age, years (mean ± SD)          62.04±18.56
  Sex (male)                      127 (63.5)
  Smoking                         55 (27.5)
  Chronic kidney disease          3 (1.5)
  Cardiovascular disease          9 (4.5)
  Liver disease                   5 (2.5)
  Cancer                          1 (0.5)
  Hb (mean ± SD)                  9.60±2.86
  Creatinine, mg/dL (mean ± SD)   1.37±0.63
  SYS BP, mmHg (mean ± SD)        115.64±19.44
  PR, bpm (mean ± SD)             90.39±15.00
  Anticoagulant                   10 (5.5)
  Antiplatelet                    92 (50.5)
  GIB type                        
  Hematemesis                     53 (26.5)
  Hematemesis-melena              54 (27.0)
  Hematochezia-melena             3 (1.5)
  Melena                          67 (33.5)

**Abbreviations:** GIB, gastrointestinal bleeding; SD, standard deviation; SYS BP, systolic blood pressure; Hb, hemoglobin; PR, pulse rate.

###### 

Endoscopic findings and recent bleeding stigmata of cases

  Item                      n=200 (%)
  ------------------------- -----------
  **Endoscopic finding**    
  Normal condition          27 (13.5)
  Duodenal ulcer            69 (34.5)
  Gastric ulcer             23 (21.5)
  Gastric erosion           39 (19.5)
  Esophageal varices        3 (1.5)
  **Endoscopic stigmata**   
  Active bleeding           5 (3.6)
  Blood oozing              15 (7.5)
  Clot                      21 (10.5)
  Clear                     154 (77)

###### 

Clinical outcomes of the patients

  Item                                    n=182 (%)
  --------------------------------------- ------------
  Mortality rate                          21 (11.53)
  Rebleeding rate                         17 (9.34)
  Need to transfusion                     32 (17.58)
  ICU admission rate                      24 (12)
  Endoscopy intervention                  29 (14.5)
  APC and diluted adrenalin injection     10 (5)
  Band ligation                           3 (1.5)
  Clips and diluted adrenalin injection   5 (2.5)
  Epinephrine                             8 (4.3)
  Surgical intervention                   3 (1.5)

**Abbreviations:** APC, argon plasma coagulation; ICU, intensive care unit.

###### 

Sensitivity and specificity of GBS and full RS in predicting outcomes.

  Outcomes                          GBS    Full RS          
  --------------------------------- ------ --------- ------ ------
  One-month mortality               71.4   43.6      5      44
  ICU admission                     87.5   48.9      62.5   54.9
  Rebleeding                        88.2   47.5      70     54.9
  Need to transfusion               93.8   51.8      71.8   51.8
  Need to endoscopic intervention   82.4   49.1      77.8   53.1

**Abbreviations:** ICU, intensive care unit; GBS, Glasgow-Blatchford score; RS, Rockall score systems.

###### 

Clinical outcomes prediction of the present study and other similar studies

  ---------------------------------------------------------------------------------------------------------------------------------------
  Outcomes                The present study   Martinez-cara[@b21-ceg-9-337]   Daniela Dicu RN[@b22-ceg-9-337]   Stanley[@b23-ceg-9-337]
  ----------------------- ------------------- ------------------------------- --------------------------------- -------------------------
  Mortality rate          10.5%\              9.4%\                           18.7%\                            4.8%\
                          AUC of RS =0.64     AUC of RS = GBS =0.71           AUC of RS = 0.82                  AUC of GBS = RS =0.80

  Rebleeding rate         8%\                 4%\                             40%\                              --
                          AUC of GBS =0.72    AUC of GBS = RS =0.70           AUC of GBS = RS =0.73             

  Need for intervention   14%\                40%\                            78%\                              14%\
                          AUC of GBS =0.71    AUC of GBS = 0.62               AUC of GBS = 0.86                 AUC of GBS =0.85

  Needed transfusion      16%\                62%\                            52%\                              23%\
                          AUC of GBS =0.75    AUC of GBS =0.85                AUC of GBS =0.88                  AUC of GBS =0.93
  ---------------------------------------------------------------------------------------------------------------------------------------

**Abbreviations:** AUC, area under curve; GBS, Glasgow-Blatchford score; RS, Rockall score systems.
